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Alterations in apoptosis in the wall of splenic vein and great
saphenous vein under high hydrostatic pressure
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Abstract Objective: To investigate the changes in apoptosis of cells in different venous walls under high hydrostatic
pressure and the mechanisms.
Methods: Samples of portal hypertension induced diseased splenic veins (DSV) and varicose great saphenous
veins (VGSV) were collected, and samples of normal splenic veins (SV) and great saphenous veins (GSV) were
used as control. The apoptotic cells in the venous walls were detected by TUNEL assay and immunofluorescence
staining, the apoptosis-related protein Bax and Bcl-xI expressions were determined by immunohistochemical
staining, and the cell ultrastructural changes were observed with an electron microscope.
Results: In the wall (intima and media) of the DSV and VGSV compared with respective control, the apoptotic

ratio was significantly reduced (both P<0.05); the proapoptotic protein Bax expression was reduced, antipoptotic
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protein Bcl-xl was elevated and Bax/Bcl-xl ratio was significantly decreased (all P<0.05). The endothelial and

smooth muscle cells in the walls of DSV and VGSV exhibited fuzzy mitochondrial cristae, medullary changes, and

margination of the nuclear chromatin.

Conclusion: Under high hydrostatic pressure, there is a similar dysregulation in mitochondrial pathway of

apoptosis in different venous walls, which is probably an important mechanism for venous wall dilation and

thickness in relevant disease conditions.
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1.21 AFAARERLE R HIEME A SV
FEFMBEXLT TGSV EF 3~4 mm %5 1 B, H
10% VR R B AR s, W ALK . A3, 4 um
JEE S R, % 1 9KAT HE Y2, A bR A
15 4y, & 50y 1 A5 #4T TUNEL Je | el
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1.2.2 TUNELAARZA @M 4 um AWEYIH,
O B R 0.3%H,0, 2L FE 10 min; 1:200
i Proteinase K i B 7H 1L 10 min; #5ic 2% vh i
(R ity Mot 480 A% A% 1R % % 1§ TDT M1 DIG-dUTP #%
L uL, JmA 18 uL 45 ic 22 #h W ) 4 f 20 pL,
37 CHrid 2 h; H P B 50 pL = iR 4 5
30 min; LR B 1:100 7 B AR W) R AL b =
VR, 50 uL, 37 CHEHE 30 min; HUIAH
B 1:100 s B¢ SABC, % H 50 uL, 37 CHE &
30 min; FEEFALH DAB B AW W 20 min; A
REY; 0.01 M TBS Z ke i, Hil B H R
PLAS I TDT B B2 X B8, &0 BA P D) A 4 B 1
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1.2.3 ZAEREFEE 4pm AU HBE —H
K x2 W 410 min, 100% L FE x2 K, 95% &
B, 80% LW, /K. 0.01 mol/L ¥y 45 B2 2% wh ik
pH6.0 )% 500 W, 3 min, PREEH, PBS x 3 X,
5 min, M 37 CEMA, 30 min, Roche ZiJif
FTRF 37 €, 1 h, PBSx3 K, 5 min, #G,
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1.2.4 % EMASP ¥ 4 um AW, ¥
HOOR B o, be & &, % BBt A Bax Fl Bel-xl
FFCREDUR 20 wl/ Fr, FHEIN =40, DABC W4,
IAKERT Y, WM . PBS AU —HulEM 4
X R, AT BE B R A BE A X R

1.2.5 ®AEE FKECHERA 1 mm’, BF 3%
P E A 24~48 h, CERLBIK . R HET.
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Giit=aE L (P>0.05) (#£1)
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Bl 1 TUNEL % ( x400) &tk (#RR =20 pm) HNMAAT ( &k RRiERE )
Figure 1 Cell apoptosis detection by TUNEL (x400) and immunofluorescence (Bar=20 ym) (Arrows showing positive expression)

MR, T & A BaxMBel-xI ARG RS
DSVFAIVGSVAHA I (FE2) .

&1 MERATHEERER (%)

Table 1 Comparison of apoptotic ratios (%)

215 n IR HpE
DSV 4 15 2.15+2.57" 1.60 + 1.33"
SV 4 13 11.53 +6.39 9.07 +3.75
VGSV 4 21 2.08 +2.86" 1.65+2.23"
GSV 41 12 17.17 + 6.24 14.58 +4.27

1) 5 AXRALE, P<0.05
Note: 1) P<0.0S vs. corresponding control group
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Figure2 Immunohistochemical staining for Bax and Bcl-xl expressions (x400, bar=20 pm, arrows showing positive expression)

2.4 BExEBRATHXEARE VCSVAEREF I T-FE I Bel-x1PHE R R 5 GSVA
DSVAHE L T-H HBax M RE R A B B34 m (P<0.05) 5 DSVAL4E BEBax/Bel-xI

SVA L& B> (P<0.05) ; DSV BEHT o 5SVAL LA W B AL (P<0.05) 3 VGSVALE

AT FIBel-x 1 BH R R IK 2R 5 SV L W] W1 BEBax/Bel-xI U {H 5 GSV AL Fb i B S FEAIK ( P<0.05)

i (P<0.05) ; VGSVHERBE{E I 1T-&E I Bax (E3) .

PHPERFSCSVAL i B> (P<0.05) ;

M Bax
I Bel-xl

3 ATHXEBARIAER  A: DSVALS SV 4l Bax, Belxl ITERIARILES B: VGSV 4145 GSV 41 Bax, Belxl PR
IR H; C: &4 Bax/Belxl Lh{H
Figure 3 Expressions of the apoptosis-related proteins A: Comparison of the positive expression of Bax and Bcl-xl between DSV and SV
group; B: Comparison of the positive expression of Bax and Bcl-xl between VGSV and GSV group; C: Bax/Bcl-xl ratio in each group

2.5 HBMEHTHL PRASCRY . U T 2E . BEAEAD ML PN T R B SR
TEDSVHIVGSVH, i ik A BE I A8 1) - L2 Wk . YL R FESVAMGSVH, ECHISMC
ML (SMC) MM EZAM (EC) B AFRRIE N2k LRI . MmN R, 2y iEs (K4)
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DSV 41

VGSV 4

SMC

EC

B4 HEEWNRBRHENH (SMC: x20000, R =1.0 um; EC: x40 000, ¥R =700 nm)

ik o LT S5

M. Zkifdk; N:. 4ifs;

Figure4 Electron microscopic observation of cell ultrastructural changes (SMC: x20 000, bar=1.0 pm; EC: x40 000, bar=700 nm)

M: Mitochondria; N: Nucleus; Arrow: Showing rough endoplasmic reticulum.
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(p53. Bel-xs. Bax) . [ FEEK (Bel-2,
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X E A (caspase-9 ) Hll LR 1A B 0 40 il €2 2%
C it AL S T BREEOE H F1 (APAF-1) 45
AEl R AMI T . SRR R A, 7
MR-G5S HRPLT, FasLAMIREIRIEHN T o
(TNF- o ) 15 AR B 32 04 5 B0 i g v 2120,
Bel-27 1 G5 & 40 M P8 T 1 AR 19 R 11, Bax ]
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B AR A 725 A AT 2 o e 4 B R T i KO T BeE
AREF BT (TGF-B 1) A] 2 i bk 45 RE 20 A 04
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FIVGSVAF BEHTI T- 8 F Bel-x1 BH P 3% 35 S 07 & 4%
Js SVAIGS VAT BEAE I/ T 25 1 Bax FH I 22 15 R 0
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Ab, H5Urbanek 7O 8 B 45 A I . 45 SR 4R
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